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11

INTRODUCTION

This Location Hydraulic Study was prepared in support of the 1-405 Improvement Project as
described below. There are several locations along the project with potential floodplain impacts
from longitudinal or transverse encroachments by the project. The purpose of this report is to
evaluate locations where the project may impact a floodplain and make preliminary

recommendations for mitigation and further study.

Project Overview and Location

The Orange County Transportation Authority (OCTA), in cooperation with the California
Department of Transportation (Caltrans), proposes to improve mainline freeway and
interchanges on Interstate 405 (I-405) in Orange County for approximately 14 miles (mi)
between State Route (SR) 73, Post Mile (PM) 10.3, and Interstate 605 (1-605), PM 24.1, to
reduce congestion and improve lane continuity through the corridor. Three build alternatives
and a No Build Alternative are being considered for this project. Alternative 1 proposes to add
one general purpose (GP) lane in each direction of 1-405 from Euclid Street to 1-605.
Alternative 2 proposes to add the GP lane included in Alternative 1 and a second GP lane
northbound (NB) from Brookhurst Street to the SR-22/7t Street interchange and southbound
(SB) from Seal Beach Boulevard to Brookhurst Street. Alternative 3 proposes to add the GP
lane included in Alternative 1 and add an additional median lane in each direction from SR-73
to |-605 to operate together with the existing high-occupancy vehicle (HOV) lanes as express
lanes. Alternatives 1 and 2 have been carried forward from the Project Study Report/Project
Development Support (PSR/PDS), which was prepared for the project initiation phase of the
project. Alternative 3 was infroduced at the beginning of the Project Approval/Environmental
Document (PA/ED) phase as an altemative with future potential public-private partnership and
design-build authority. Figure 1 shows a project location map.

11 PARSONS
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1.2

All of the build altematives would include mainline geometric and interchange ramp

improvements as described below:

o Additional auxiliary lanes that link upstream on-ramps with downstream off-ramps

e Standard left and right shoulders for interchange ramps

e Increased ramp storage capacity

¢ Additional through and turn lanes at ramp intersection with local streets

o Removal of HOV bypass lanes from on-ramps, subject to individual analysis of each on-
ramp and approval by Calfrans and the Federal Highway Administration (FHWA)

e A new on-ramp from eastbound (EB) Ellis Avenue to SB 1-405

¢ Reconfiguration of the Brookhurst Street interchange

e Braided ramps in both directions between Magnolia Street and Wamer Avenue

» Reconfiguration of the Beach Boulevard interchange

e Reconfiguration of the existing NB off-ramp to EB Westminster Avenue.

The proposed improvements would require 8 new structures; 17 overcrossing structure
replacements, including 1 pedestrian bridge; and 5 undercrossing structure
widening/modifications, including 2 railroad overheads. Several flood contro! channels would
need to be upgraded, including 1 box culvert replacement, 3 box culvert extensions, and 3 new
box culverts. Altemative 3 would require one additional structure replacement (Fairview Street
Overcrossing), one additional undercrossing structure widening (Harbor Boulevard) and
construction of a new direct connector at the 1-405/SR-73 interchange.

Setting

121  Land Uses
The 1-405 Improvement Project proposes to widen the freeway through a heavily urbanized
area. The urban area consists mainly of residential and commercial developments.

122 Climate
The climate of the project area is classified as Mediterranean, which is characterized by warm,

dry summers and mild, wet winters. Coastal areas have a moderate climate with frequent fog
in the summer. Most of the precipitation comes as rain during the winter months. The major
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contributions to the climate are the Eastern Pacific High and the Mediterranean effects of the
Pacific Ocean. The mean high winter temperature is 65 degrees Fahrenheit (°F), and the mean
high summer temperature is 77 °F. Orange County experiences 328 days of sunshine per year
and an average daytime temperature of 73 °F.

1.23  Flood Control Structures

There are several flood control structures along the project corridor. Channels flow along
residential and commercial developments, parks, and golf courses. Flood control levees exist
for the Santa Ana River (SAR), Fountain Valley Channel, and East Garden Grove Wintersburg
Channel to protect the surrounding area from flooding.

Most, if not all, flood control channels are engineered channels. Improvements have been
made over the years, and the Orange County Flood Control District (OCFCD) plans to improve
several structures to provide additional flood protection.

Project Description

The proposed improvements are needed to address:

Inadequate capacity for peak-peried traffic demand in GP lanes, as well as HOV lanes

o Operational and geometric deficiencies on the 1405 mainline and interchanges
* Inadequate technology to detect traffic incidents and provide rapid response
o Future traffic forecast, which shows significant increase in travel demand along the 1-405

corridor
The purpose of the proposed improvements is to:

o Add capacity and reduce congestion on the GP and HOV lanes

o Enhance interchange operations

* Increase mobility, maximize throughput, improve trip reliability, and optimize operations
e Implement strategies that ensure the earliest project delivery

o Enhance safety
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Additional objectives were also established for the project as follows:

e Minimize right-of-way (ROW) acquisition

e Ensure financial viability

o Meet the commitments of the Renewed Measure M to add capacity to 1-405

o Maintain or improve future traffic performance within the corridor

e Improve the corridor to ensure that the facility is maintained as an effective link in the

National Strategic Highway Network

Description of Type of Traffic

14.1  General Description

I-405 Mainline

With the current configuration, there is insufficient capacity on -405 to accommodate existing
travel demands. Based on 2008 traffic volumes, traffic capacity analysis shows that sections of
I-405 currently operate at unacceptable leve! of service (LOS) during one or both of the peak
periods. The existing HOV lanes also experience congestion during the peak hours.

With the anticipated future growth in Orange County, delay is expected to increase on 1-405.
Under Existing Conditions, traveling the approximately 14 miles of the project corridor requires
15 to 37 minutes during the peak hours, depending upon the direction of travel and time of day.
Under Future Without Project conditions, the peak hour travel time in the [-405 corridor is
projected to increase to a range of 107 to 163 minutes. Under Existing conditions, average
peak hour travel speed on the 1-405 corridor ranges from 22 to 54 miles per hour (mph). Under
Future Without Project conditions, average peak hour travel speed on the 1-405 corridor is
projected to decrease to a range of 5 to 8 mph. Improvements to the 1-405 corridor are needed
to accommodate projected future traffic.

Truck traffic on 1-405 accounts for approximately 3 - 3.5 percent of mainline traffic volume.

Interchange Ramps
Interchange on- and off-ramps along the 1-405 corridor also experience unacceptable LOSs

during peak periods.
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142  Emergency Access, Supply, and/or Evacuation

-405 is a conduit for emergency supplies and evacuations. Elevations on the top of the
roadway and bridge deck would have sufficient freeboard above the water surface: therefore,
they would not be inundated during a 100-year event. Emergency access, evacuations, and
the flow of emergency supplies should not be impeded by flood flows.

Project Alternatives

151  No Build Alternative

Except as discussed in the subsequent paragraph, the No Build Alternative would maintain the
existing configuration of the 405 corridor with no additional lanes or interchange
improvements to be provided. The existing configuration would not accommodate the future
traffic demand, and the nonstandard features would not be corrected. Congestion along the
corridor would not be alleviated, and the situation would deteriorate with time. This alternative
is inconsistent with the Caltrans goal of providing an efficient and effective interregional
mobility system. Because there are no improvements anticipated within the project limits, there
are no construction or ROW costs associated with this alternative.

The future configuration under the No Build Alternative would assume completion of the West
County Connector (WCC) Project, which is currently under construction and anticipated to be
completed by 2014. The WCC Project would add two HOV lanes in the median of 1-405
between SR-22 and I-605, along with HOV direct connectors at the 1-405/SR-22 and 1-405/
-605 interchanges. Nine structures would be constructed as part of the WCC Project including:

o Bolsa Chica Road OC (replace), 55-1102, PM 0.92

o S405-E22 Connector (replace), 55-1101F, PM 20.75

e 22-405 HOV Direct Connector (new), 55-1103E, PM 20.66

¢ Seal Beach Boulevard OC (replace), 55-1099, PM 22.64

o N405-W22 Connector Separation (replace), 55-1100G, PM 23.27

o 405-605 HOV Direct Connector (new), 55-1098E, PM 24.02

o E22-N405 Connector UC (Lengthen), 55-0415, PM R0.16

o E22-N405/405 Separation Structure (replace), 55-1096G, PM R0.39
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o E22-N605/405 Separation (replace), 55-1097G, PM R0.39

1.5.2  Build Alternative 1: Add One General Purpose Lane in Each Direction
Alternative 1 proposes to add one GP lane in each direction of I-405 from Euclid Street to

-605.

Proposed Engineering Features
Proposed engineering features in Alternative 1 are summarized as follows:

¢ Mainline features include:
Addition of one GP lane in each direction.
- New auxiliary lane on NB |-405 at the approach of the Euclid Street off-ramp.
- New auxiliary lane on NB |-405 between Seal Beach Boulevard on-ramp and SR-22/
7t Street off-ramp.
- New auxiliary lane on SB I-405 between Euclid Street on-ramp to Harbor Boulevard
off-ramp.
- Removal of the SB auxiliary lane between Beach Boulevard on-ramp and Magnolia
Street off-ramp.
e Interchange features include:
- Reconstruction of most existing interchange ramps from Euclid Street to Seal Beach
Boulevard.
- Additional through and tum lanes at ramp intersections with local streets.
Removal of HOV bypass lanes from on-ramps.
- A new on-ramp from EB Ellis Avenue to SB |-405.
Reconfiguration of the Brookhurst Street interchange.
- New braided ramps on both directions of I-405 between Wamer Avenue and Magnolia
Street.
- Reconfiguration of the Beach Boulevard interchange.

e Structural features include:
- 6 new structures, 17 structure replacements, and 5 structure widenings/modifications.
- 1 box culvert replacement, 3 box culvert extensions, and 3 new box culverts.
- Construction of retaining walls where needed.

17 PARSONS
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Reconstruction of existing soundwalls that would be impacted by the project

construction.
Construction of new soundwalls.

Build Alternative 2: Add Two General Purpose Lanes in Each Direction

Alternative 2 proposes to add one GP lane on both directions of 1-405 from Euclid Street to
1-405 and a second GP lane NB from Brookhurst Street to the SR-22/7t Street interchange
and SB from Seal Beach Boulevard to Brookhurst Street.

Proposed Engineering Features
Proposed engineering features in Alternative 2 are summarized as follows:

e Mainline features include;

Addition of two GP lanes in each direction.

New auxiliary lane on NB 1-405 at the northerly approach of the Euclid Street off-ramp.
New auxiliary lane on NB [-405 between Euclid Street on-ramp and Brookhurst Street
off-ramp.

New auxiliary !ane on SB 1-405 between Euclid Street cn-ramp to Harbor Boulevard
off-ramp.

Removal of the SB auxiliary lane between Beach Boulevard on-ramp and Magnolia

Street off-ramp.

¢ Interchange features include:

Reconstruction of most existing interchange ramps from Euclid Street to Seal Beach
Boulevard.

Additional through and turn lanes at ramp intersections with local streets.

Removal of HOV bypass lanes from on-ramps.

A new on-ramp from EB Ellis Avenue to SB 1-405.

Reconfiguration of the Brookhurst Street interchange.

New braided ramps on both directions of 1-405 between Wamer Avenue and Magnolia
Street.

Reconfiguration of the Beach Boulevard interchange.

e Structural features include:

1-8 DA DMl
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- 6 new structures, 17 structure replacements, and 5 structure widenings/modifications.
1 box culvert replacement, 3 box culvert extensions, and 3 new box culverts.
Construction of retaining walls where needed.
Reconstruction of existing soundwalls that would be impacted by the project
construction.
Construction of new soundwalls.

154  Build Alternative 3: Add One General Purpose Lane Plus Express Lane in Each
Direction

Altemative 3 is the only altemative being considered with a toll component that may utilize
future potential public-private partnership and design-build authority to construct. Altemative 3
would add one GP lane in each direction along 1405 from Euclid Street to I-605 and would
provide an Express Facility with 4 lanes (2 in each direction) for approximately 15 miles on
1-405 from SR-73 to 1-605. The Express Facility would include the existing HOV lanes (1 lane
in each direction from SR-73 to SR-22 East and 2 lanes in each direction between SR-22 East
and |-605), as well as a new lane in each direction from SR-73 to SR-22 East.

Proposed Engineering Features
Proposed engineering features in Alternative 3 are summarized as follows:

o Mainline features include:
- Addition of one GP lane in each direction.
- Provision of tolled express lanes combined with HOV usage.
New auxiliary lane on NB |-405 at the northerly approach of the Euclid Street off-ramp.
New auxiliary lane on NB |-405 between Seal Beach Boulevard on-ramp and SR-
22/7th Street off-ramp.
- New auxiliary lane on SB 1-405 between Euclid Street on-ramp to Harbor Boulevard
off-ramp.
- Removal of the SB auxiliary lane between Beach Boulevard on-ramp and Magnolia
Street off-ramp.
¢ Interchange features include:
- Reconstruction of most existing interchange ramps from Fairview Road to Seal Beach
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Boulevard.
- Additional through and turn lanes at ramp intersections with local streets.
- Removal of HOV bypass lanes from on-ramps.
- Partial reconstruction of the NB branch connector and the I-405/Fairview Road
collector-distributor system.
A new on-ramp from EB Ellis Avenue to SB I-405.
- Reconfiguration of the Brookhurst Street interchange.
New braided ramps on both directions of 1-405 between Wamer Avenue and Magnolia
Street.
Reconfiguration of the Beach Boulevard interchange.
e Structural features include:
- 7 new structures, 18 structure replacements, and 6 structure wideningsimodifications.
- A new direct connector in the median between 1-405 and SR-73.
- 1box culvert replacement, 3 box culvert extensions, and 3 new box culverts.
- Construction of retaining walls where needed.
- Reconstruction of existing soundwalls that would be impacted by the project
construction.
Construction of new soundwalls.

1.6  Floodplain Description

Floodplain and Floodway

Floodplains are areas of land inundated by the river during the 100-year flood. Floodplains are a
natural feature of rivers that may also occur in portions of a watershed on land depressions or
wetlands. They are the mostly flat land adjacent to the river and are formed due to the actions of
a river. Designated Floodway refers to the channel of the stream and that portion of the adjoining
floodplain reasonably required to provide for the passage of a design flood. Developments are
prohibited in the floodway. Figure 2 depicts both floodplain and floodway areas.

%

1-10 A e ran e



i-405 Improvement Project
Location Hydraulic Study
December 2010

PFloodway

Stream
Channel

100~ Year Floodplain

-

Figure 2 — Typical Floodplain and Floodway Location
with Respect to the Main Stream

Rivers erode their own banks and redeposit the eroded material downstream. Material is added
to the floodplain during floods, a process called overbank deposition. Rivers are constantly frying
to reach an equilibrium state where there is balance of water and soil material. The material that
underiies floodplains is a mixture of thick layers of sand and thin layers of mud. Undisturbed
floodplains provide natural buffer by: (a) reducing the number and severity of floods, (b)
minimizing non-point source water pollution, (c) filtering stormwater, (d) providing habitat for
plants and animals, and (e) creating aesthetic beauty and outdoor recreation benefits.

When the flow in the river overtops its banks, the overflow spreads over the floodplain, which
slows the flow of the water. Reduced water velocity can help prevent severe erosion and
flooding downstream. In addition, during high water events, some of the water is absorbed by
the floodplain, reducing the extent of the flooding. The absorbed water can then be returned to

the stream during times of low water.

Floodplains are also home to many types of plants and animals and may also have forests and
wetlands on or adjacent to them. These river edges provide habitat for insects, birds, reptiles,
amphibians, and mammals. The vegetation also helps filter contaminants out of the water
flowing into the river. In addition, vegetated floodplains provide shade for the adjacent rivers
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and streams, increasing dissolved oxygen levels and consequently improving habitat for

aquatic plants and animals.

In general, a floodplain cannot be altered in any way until it has been shown that alteration will
pass the base flood without significant damage to either the floodplain or surrounding areas.
No bridge abutment or embankment shall encroach on a regulatory floodway.

FEMA Designations
The Federal Emergency Management Agency (FEMA) designates Special Flood Hazard Areas

(SFHAs) according to Zones. The Base Flood Elevation (BFE) is the water-surface elevation of
the 1 percent annual chance of flood. The zones are described as:

Zone A - Corresponds to the 100-year floodplains that are determined in the Flood Insurance
Study (FIS) by approximate methods. No BFEs or depths have been determined.

Zone AE - Corresponds to the areas of 100-year floodplains that are determined in the FIS by
detailed methods. In most instances, BFEs have been derived from detailed hydraulic analyses

and are shown within this zone.

Zone AH - Corresponds to the areas of 100-year shallow flooding with a constant water-
surface elevation. Flood depths are 1 fo 3 feet (usually areas of ponding); BFEs are derived
from detailed hydraulic analyses and are shown at selected intervals within this zone.

Zone AO - Corresponds to the areas of 100-year shallow flooding. Flood depths are 1 to 3
feet (usually sheet flow on sloping terrain); average depths determined. For areas of alluvial

fan flooding, velocities are also determined.

Zone AR - Depicts areas protected from flood hazards by flood control structures such as

levees that are being restored.

Zone X (dotted) — Other flood areas. Areas of 0.2 percent annual chance flood; areas of
1 percent annual chance flood with average depths of less than 1 foot or with drainage areas
less than 1 square mile; and areas protected by levees from 1 percent annual chance fiood.

1-12 DA DCMmRIe
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Zone X — Areas determined to be outside the 0.2 percent annual chance floodplain.
Flood hazard areas within the study corridor are shown in Appendix A.

Federal Regulations

National Flood Insurance Program

FEMA developed the National Flood Insurance Program (NFIP) to assist thousands of
communities across the country with floodplain management. NFIP makes federally backed
flood insurance available to homeowners, renters, and business owners in these participating
communities. In addition fo providing flood insurance and reducing flood damage through
floodplain management regulations, the NFIP identifies and maps the nation's floodplains.
Mapping flood hazards creates broad-based awareness of the flood hazards and provides the
data needed for floodplain management programs and to actuarially rate new construction for

flood insurance.

Executive Order (EO) 11988 directs all federal agencies to avoid to the extent practicable and
feasible all short-term and long-term adverse impacts associated with fioodplain modification and
to avoid direct aind indirect support of development within 100-year fioodplains whenever there
is a reasonable alternative availabie. Projects that encroach upon 100-year floodplains must be
supported with additional specific information. The U.S. Department of Transportation Order
5650.2, Floodplain Management and Protection, prescribes “policies and procedures for ensuring
that proper consideration is given to the avoidance and mitigation of adverse floodplain impacts
in agency actions, planning programs, and budget requests.” The order does not apply to areas
with Zone C (areas of minimal flooding as shown on FEMA Flood Insurance Rate Maps [FIRM]).

U.S. Environmental Protection Agency

Under the Clean Water Act (CWA), the United States Environmental Protection Agency (EPA)
was granted authority to implement pollution control programs, such as setting wastewater
standards for industry. The CWA established the basic structure for regulating discharges of
pollutants into the waters of the United States; in addition, it contains requirements to set water
quality standards for all contaminants in surface waters. The CWA created the National
Pollutant Discharge Elimination System (NPDES) permit program to regulate the discharge of
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any pollutant from a point source into navigable waters by requiring those point sources to
obtain a permit if their discharges go directly to surface waters.

Federal Emergency Management Agency
A Floodplain Evaluation is required as described under the NFIP (23 Code of Federal

Regulations [CFR] 650, Subpart A Section 650). Section 650.111 of the regulations calls for
location hydraulic studies to be performed with detailed engineering design drawings.
Hydraulic modeling will be required, along with a hydraulic report summarizing the results (to
be submitted for review by the local agencies listed in the FIRMs). A Conditional Letter of Map
Revision (CLOMR) and a Letter of Map Revision (LOMR) may be required by FEMA for work
within a floodway or for work resulting in significant impacts to the 100-year floodplain.

Clean Water Act (33 U.S.C. § 1251 ef seq.)

The purpose of the CWA is restoration and maintenance of the chemical, physical, and
biological integrity of the nation's waters through prevention and elimination of pollution. The
CWA applies to discharges of poliutants into waters of the United States. California’s State
Water Resources Control Board (SWRCB) is the State agency with primary responsibility for
implementation of State and federally established regulations relating to hydrology and water
quality issues. Typically, all regulatory requirements are implemented by the SWRCB through
the nine different Regional Water Quality Control Boards (RWQCBs) established throughout
the state. The CWA operates on the principle that any discharge of pcllutants into the nation’s
waters is prohibited unless specifically authorized by a permit, permit review is the CWA's

primary regulatory tool.

1.8 Required Permits and Approvals

The following permits may be required for water bodies impacted by the project.

Section 404 Permits
CWA Section 404 establishes a program to regulate the discharge of dredged and fill material

into waters of the United States, including wetlands. Responsibility for administering and
enforcing Section 404 is shared by the U.S. Amy Corps of Engineers (USACE) and EPA.
USACE administers the day-to-day program, including individual permit decisions and

D e —
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jurisdictional determinations; develops policy and guidance; and enforces Section 404

provisions.

Section 401 Certification: Certification by the RWQCB to USACE and U.S. Fish and
Wildlife Service

Certifies that Section 404 mitigation plan conforms to applicable Section 401 water quality
standards from Santa Ana River RWQCB under Region #8 Federal CWA (Section 401).

NPDES Permit
Documents that completed project meets applicable water quality standards for drainage and

runoff. An NPDES permit and Storm Water Pollution Prevention Plan (SWPPP)) are required
from SWRCB under the Federal CWA (Section 402).

NPDES Permitting Requirements for Dewatering Discharges (Permit R8-2006-0004)
Discharges consisting solely of stormwater or minor discharges of non-stormwater containing
sediment as the only pollutant are allowed to be discharged under the NPDES Statewide
Permit. Examples of the latter are groundwater, water from cofferdams, and water diversions.
The definition of a minor discharge in Region 8 is less than 0.25 million gallons per day (mgd)
and 4 months’ duration. A major discharge of non-stormwater, or stormwater or non-
stormwater discharges containing pollutants other than sediment, require a site-specific
dewatering permit from the RWQCB. (RWQCB, Region #8 Federal CWA [Section 402))

"Section 1602" Streambed Alteration Agreement; "Section 2080"
Agreement for threatened and endangered species from California Department of Fish and

Game California Public Resources Code.
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20 FLOODPLAIN DETERMINATION

Flood hazard areas were determined based upon the FEMA FIRM, found in Appendix A, and
the FIS. Field visits in May 2010 were conducted to evaluate potential causes of flooding, flood
zone properties, and accuracy of the FEMA maps. Photos are shown in Appendix B. Other
sources, such as topographic mapping and aerial photos, were utilized in determining the
degree of flooding, drainage tributary areas, and potential flooding risk. The updated Orange
County FIS and FIRM are dated December 3, 2009. The FIS contains this notice:

NOTICE TO FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program has
established repositories of flood hazard data for floodplain management and flood
insurance purposes. This Flood Insurance Study (FIS) may not contain all data
available within the repository. It is advisable to contact the community repository
for any additional data. Part or all of this FIS may be revised and republished at
any time. In addition, part of this FIS may be revised by the Letter of Map Revision
process, which does not involve republication or redistribution of the FIS. It is,
therefore, the responsibility of the user to consult with community officials and
to check the community repository to obtain the most current FIS components.

As advised by FEMA, the OCFCD was consulted for accuracy of the FIRM maps, specifically Zone A
designations (No BFE or depths determined). OCFCD staff have indicated that some FEMA fioodplain
delineations are not accurate. OCFCD has provided additional studies for waterways not conforming
to the most recent FEMA FIRM maps. These are discussed in Section 3.1 for each waterway.

According to the Caltrans Standard Environmental Reference (SER), if there is no state or
federal floodplain data available, the local agency or Caltrans is responsible for examining
other data regarding recent flood locations and developing adequate information and analysis
to support the conclusions presented in the technical report.

It is anticipated that there will be some floodplain encroachment throughout the corridor.
Encroachment will vary at the each location depending on the proposed roadway improvement.

m
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2.1 Extent of Floodplain Encroachment

In accordance with FEMA FIRMs, the following water bodies have been designated flood
hazard areas. A composite floodpiain map and FEMA maps are located in Appendix A and
display areas with higher flood hazard, such as Zones A and AE.

Although detailed designs of I-405 flood control crossings have not been developed, the
affected channels are expected to have minimal floodplain encroachments. Hydraulic modeling
evaluating the effects of the proposed improvement areas (along with potential flood mitigation
where necessary) would be required during the final design phase. Pursuant to State
regulation, the bridges would be designed to have sufficient freeboard above the 100-year
flood water surface elevations; therefore, the bridge deck would not impact flood flows.

The following identifies Flood Hazard Areas along the project corridor: The extent of floodplain
encroachment will be discussed in their respective sections.

1. Delhi Storm Drain
The Dethi Storm Drain, also known as the Santa Ana Garden Channel, is shown on FIRM Map

#06059C0267J and #06059C0259, December 3, 2009. The channel is designated as Zone A,
and 100-year fiood discharge is contained in the channel.

The I-405 Improvement Project would not impact the Delhi Storm Drain floodplain.

2. Greenville-Banning Channel D03
The Greenville-Banning Channel is shown on FIRM Map #06059C0258J, December 3, 2009.
The channel is designated as Zone A, and 100-year flood discharge is contained in the channel,

Altematives 1 and 2 would not impact the Greenville-Banning Channel. Altemative 3 would
require extension of the existing triple 12-foot by 12-foot reinforced concrete box (RCB)
crossing at the upstream end to accommodate the proposed widen roadway. Work would also
include reconstruction of headwall and wingwall, and channel work.

According to the preliminary hydraulics analysis (Preliminary Bridge Hydraulics Report for
Greenville-Banning Channel, Parsons, June 2010), the proposed action would have a

m
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negligible amount of increase in water surface elevation and velocity. The culvert extension

would not alter the existing floodplain.

3. Gisler Storm Channel
The Gisler Storm Channel is shown on FIRM Maps #06059C0258. and #C06059C0259J, December

3, 2009. The channel is designated Zone A, and 100-year flood discharge is contained in the channe.

Alternatives 1 and 2 would not impact the Gisler Storm Channel. Alternative 3 would have
some roadway improvements that may impact the channel; however, the channel would be

restored to its original state.

4. Santa Ana River
The SAR is shown on FIRM Map #06059C0258J, December 3, 2009. The SAR is designated

as Zone A, and 100-year flood discharge is contained in the channel. The map also shows

levee systems on both sides of the channel.

The adjacent lands are designated as Zone X (dotted). See FIRM maps regarding notes on

levee system.

All of the build alternatives would have the same impact on the SAR. The proposed
improvement is to widen the existing 1-405 bridge over the river and add a new Euclid Street
SB on-ramp bridge. Proposed improvements are shown in Appendix B.

According to the preliminary hydraulics analysis (Preliminary Bridge Hydraulics Report for
Santa Ana River, Parsons, December 2009), the proposed improvements would cause a slight
increase in water surface and velocities; however, normal depths would be reached shortly
downstream on the proposed Euclid Street on-ramp bridge.

The 100-year floodplain would still be contained in the channel.

5. Fountain Valley Channel (D06)
The Fountain Valley Channel is shown on FIRM Map #06059C0254J, December 3, 2009. The
channel is levied immediately upstream of 1-405 and downstream, outside of Caltrans ROW.

The channel is designated Zone A.
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6. Ocean View Channel {C06)
The Ocean View Channel is shown on FIRM Maps #06059C0253J and #06059C0254J,

December 3, 2009. The channel and adjacent lands are designated as Zone A north of 1-405.
The floodplain comingles with the East Garden Grove-Wintersburg Channel (EGGWC). The
100-year flows are contained in the channel downstream of the 1-405.

7. East Garden Grove-Wintersburg Channel (C05)

The EGGWC is shown on FIRM Map #06059C0251J, December 3, 2009. The channel is
levied downstream and upstream of 1-405. The channel is designated as Zone A north and
south of 1-405, and it covers a considerably large area, including the Edinger Channel,
Newland Channel, and Ocean View Channel. Residential areas are shown to be inundated by

the 100-year storm.

According to the hydrology report for the EGGWC (Facility No. C05) Bolsa Chica Bay to
Vermont Avenue, dated July 1990 by Environmental Management Agency, nearly the entire
length of the EGGWC is deficient.

The 1-405 Improvement Project proposes to widen the roadway over the channel. Bridges over
the channel are proposed to minimize impacts to the channel. At the upstream end, it is
proposed to construct a center pier hidden behind a retaining wall structure so that no bridge
components would encroach on the channel. At the downstream end, it is proposed to

construct a pier wall in line with the existing RCB walls.

OCFCD is currently studying the EGGWC at a regional scale. Several proposed structures,
such as retention basins and channel widenings, are being considered to protect the area from
potential flooding. Because the EGGWC system is very complex at the I-405 crossing, a
physical model was constructed to depict actual field conditions. The physical model was
completed in September 2010. OCFCD will use this information to develop a hydraulic model
for EGGWC and its tributaries. Coordination with OCFCD for future phases of design shall be

maintained to analyze the addition of piers.
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8. Newland Storm Channel
The Newland Storm Channel is shown on FIRM Map #06059C0251J, December 3, 2009. The

channel is designated as Zone A adjacent to 1-405. According to OCFCD, the Newland Storm
Channel is deficient. OCFCD is currently studying the channel and has plans for future

improvements.

The 1-405 Improvement Project would not impact the Newland Storm Channel.

9. Edinger Storm Channel (C05S05)

The Edinger Storm Channe! is shown on FIRM Map #06059C0251J, December 3, 2009. The
channel is designated as Zone A adjacent to 1-405. The Edinger Storm Channel is currently in
construction and will provide a 100-year level of protection. A new rectangular channel paralle!
to 1405 will be built, along with a new reinforced concrete pipe (RCP) under the freeway. Refer
to the Edinger Improvement Plans, OCFCD 2009.

The |-405 Improvement Project would not impact the Edinger Storm Channel floodplain.

10. Westminster Channel (C04)
The Westminster Channel is shown on FIRM Map #060J9C0232J, December 3, 2009. The

channel is designated as Zone A with some overtopping. The adjacent lands are designated as
Zone X (dotted).

The [-405 Improvement Project would not impact the Westminster Channel floodplain.

11. Anaheim-Barber City Channel (C03)
The Anaheim-Barber City Channel is shown on FIRM Map #06059C0119J, December 3, 2009.

The channel is designated as Zone A, and the 100-year flood discharge is contained in the

channel.

The 1-405 Improvement Project would not impact the Anaheim-Barber City Channel

12. Bolsa Chica Channel (C02)
The Bolsa Chica Channel is shown on FIRM Map #06059C0118J, December 3, 2009. The

channel is designated as Zone A, and 100-year flows are contained in the channel. There is a
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gap downstream of 1-405 that is designated Zone D. East of the channel, the area adjacent to
I-405 is designated as Zone X (dotted).

The 1-405 Improvement Project would not impact the floodplain for the Boisa Chica Channel.

13. Federal Storm Channel
The Federal Storm Channel is shown on FIRM Map #06059C0114J, December 3, 2009. The

earthen channel downstream is designated as Zone D. The Old Ranch Golf Course Retarding
Basin to the north is designated as Zone AE and outlets to the Federal Storm Channel. Flows
from the retarding basin are metered out by a culvert under the freeway and outlets into an

open earthen channel.

The 1-405 Improvement Project would not impact the Federal Storm Channel floodplain.

14. Bixby Storm Channel (OCFCD Facility No. C01P04)

The Bixby Storm Channel is shown on FIRM Map #06059C0114J, December 3, 2009. The
channel is designated as Zone A. The map shows that the 100-year flood discharge is
contained in the trapezoidal concrete channel. The adjacent lands are designated as Zone X
(dotted), protected by levees from 1 percent annual chance flood. Although there are no BFEs
shown on the FEMA map, a recent hydrology study, Bixby Channel Diversion Drainage Study
for the WCC Project (AECOM, August 2009), indicates that the 100-year flows overtop the
existing channel. No floodplain delineations were modeled.

The WCC Project proposes to widen Bixby Channel because it will redirect approximately 15.8
acres to the Bixby Channel watershed. The existing trapezoidal channel will be reconstructed
as a rectangular channel. The post-project condition 100-year discharge will still overtop the
channel because the outlet at the Montecito Storm Channel controls the hydraulic system. In
an agreement with OCFCD and OCTA, a new bypass channel for Bixby Channel would be
constructed as part of the 1-405 Improvement Project that would capture the 100-year
discharge and alleviate additional flow on the Montecito Storm Channel.
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15. Montecito Storm Channel (OCFCD Facility No. C01S03)
The Montecito Storm Channel is shown on FIRM Map #06059C0114J, December 3, 2009. The

channel is designated as Zone A. The map indicates that the 100-year flood discharge is

contained in the channel.
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3.0 RISKAND IMPACTS

Review of NFIP, field investigation, topographic mapping, and tributary drainage indicates that
the proposed freeway widening would have very small to no significant risks to life and

properties.
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4.0

NATURAL AND BENEFICIAL FLOODPLAIN VALUES

According to the Santa Ana RWQCB's Basin Plan, the SAR is the only flood control facility that
has natural and beneficial floodplain values.

The SAR outlets to the Pacific Ocean between Newport Beach and Huntington Beach. The
Santa Ana RWQCB designates beneficial uses for waters in the SAR Watershed, which are
identified in the Basin Plan (RWQCB 1995). The beneficial uses that have been identified for
Reaches 1 and 2 of the SAR are as follows:

» Municipal and Domestic Supply — Waters are used for community, military, municipal, or
individual water supply systems. These uses may include, but are not limited to, drinking
water supply.

o Wildlife Habitat — Uses of water that supports terrestrial ecosystems including, but not
limited to, preservation and enhancement of terrestrial habitats, vegetation, wildlife (e.g.,
mammals, birds, reptiles, amphibians, invertebrates), or wildlife water and food sources.

o Warm Freshwater Habitat — Maintenance of warm water ecosystems.

e Body Contact Recreation — Recreational activities involving body contact with water.

e Non-Body Contact Recreation — Recreational activities involving proximity fo water, but

generally no body contact or ingestion of water.
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5.0 PROBABLE INCOMPATIBLE FLOODPLAIN DEVELOPMENT

It is determined that floodplain encroachments would not adversely affect the BFEs.

Every effort will be made so that the project remains compatible with the NFIP of FEMA.

D
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6.0 MEASURES TO MINIMIZE IMPACTS

The following measures will be incorporated into the design and construction phases to

minimize potential floodplain impact:

e Provide positive drainage during construction and refrain from diverting flows.
» Employ recommended Best Management Practices (BMPs)
e In-river construction and post construction shall include erosion control and water quality

protection.
e A contingency plan shall be developed for unforeseen discovery of underground

contaminants.

o Construction activities between October and May shall be limited to those actions that can
adequately withstand high flows and entrainment of construction materials.

o Adequate conveyance capacity will be provided at bridge crossings to ensure no net

increase in velocity.

P . —— e
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7.0

PRACTICABILITY OF ALTERNATIVES

Because the proposed work is located in an existing highway, a new highway location
alternative cannot be evaluated. The proposed work would widen the existing freeway to
accommodate HOV lanes. The only variable to the impacts is the degree of encroachment.
Disturbance to the floodplains shall be minimized as much as possible.

The proposed action conforms to applicable State or local floodplain protection standards.
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8.0

FUTURE CONSIDERATION
Per FHWA Sec 650.115 Design Standards Guidelines, design of highways:

1.

The design selected for an encroachment shall be supported by analyses of design
altematives with consideration give to capital cost and risk, risk analysis or assessment

The design flood for encroachments by through lanes of Interstate highways shall not be
less than the flow with a 2 percent chance of being exceeded in any given year. No
minimum design flood is specified for Interstate highway ramps and frontage roads or for

other highways

Freeboard shall be provided, where practicable, to protect bridge structures from debris-

and scour-related failure.
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9.0 EVALUATION CRITERIA

A summary of the evaluation criteria is provided in Table 1. This table indicates that the 1-405
Improvement Project would have no material effect on natural and beneficial floodplain values
or incompatible floodplain development, and it would not create a high-risk condition.

Quoyear | TIPSR Effects on | Effects on High Risk
Channel Name (cfe)* Encroach- Beneficial Incompatible
ment . Development | Alt. | Alt. | Alt.
Values 1 2 3
Delhi Storm .
Drain | Unknown® | Transverse None None N/A | N/A | NIA
Gisler Storm
Channel* Unknown* | Transverse None None N/A | N/A No.
Mesa Verde
Storm Drain Unknown* | Transverse None None N/A | NA | N/A
Greenville-
Banning 3,450 Transverse None None N/A | NJA | No
Channel (D03)
Hyland Avenue
Storm Drain 370 Transverse None None N/A | N/A | N/A
Sagt_a Ana 47,000 Transverse None None Moderate
iver
Fountain Valley
Channel (D06) 172 Transverse None None No | No [ No
Ocean View
Channel (C06) 1,930 Transverse None None No | No | No
East Garden
Grove-
Wintersburg 5,910 Transverse None None No | No | No
Channel (C05)
Newland
e“éﬁgn:etf L 1,080+ Transverse None None No | No [ No
Edinger Storm
Channel* Unknown* | Longitudinal |  None None No | No | No
(C05S05)
Westminster
Channel* (C04) 4,190 Transverse None None No | No | No
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Typeof | Effectson | oo oo High Risk
Q 100 year Natural X
Channel Name (cfs)* Encroach- Beneficial Incompatible
ment Development Alt. | Alt, | Alt.
Values P 2 3
Anaheim-
Barber City 7,450 Transverse None None N/A | NJA | N/A
Channel (C03)
M"?_.?rasi;o"" Unknown* | Transverse None None No | No | No
Bolsa Chica
Channel (C02) 4,100 Transverse None None NA | NA | N/A
Federal Storm
Channel 332 Transverse None None No | No | No
Bixby Storm -
gh:nnel* 203 Longitudinal None None No | No | No
Montecito
Storm Channel 410 Transverse None None No | No | No

* Runs parallel to I-405 freeway

**Source of information is from OCFCD Hydrology Reports

+ No data available

++1,080 cubic feet per second (cfs) Estimated Peak 100-year flow and 550 cfs Channel Capacity
RCB - reinforced concrete box; RCP - reinforced concrete pipe

N/A - No floodplain Impacts.
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APPENDIX C

PROPOSED ROADWAY IMPROVEMENTS
ADJACENT TO FLOODPLAINS
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APPENDIX D
LOCATION HYDRAULIC STUDY FORMS




LOCATION HYDRAULIC STUDY FORM

Dist. i2 Co. OC Rte. 405 P.M. 9.89/11.45
EA 71621 Bridge No. N/A
Floodplain Description: Gisler Storm Channel

1. Description of Proposal (include any physical barriers i.e. concrete barriers, soundwalls,
etc. and design elements to minimize floodplain impacts)

Roadway widening may impact flood structures during construction, but will be restored to

original state.

2. ADT: Current 307,000 Projected 435,000 (Alt. 3)
3. Hydraulic Data: Base Flood Qioo~ Unknown f' /s

WSEi00= Unknown The flood of record, if greater than Qioo:

Q= Unknown ft’/s WSE=Unknown

Overtopping flood Q= Unknown m’ /s WSE=  Unknown

Are NFIP maps and studies available? YES X NO

4. Is the highway location alternative within a regulatory floodway ?
YES NO X

5. Attach map with flood limits outlined showing all buildings or other improvements
within the base floodplain.

Potential Q100 backwater damages:

A. Residences? NO X YES

B. Other Bldgs? NO X YES

C. Crops? NO X YES

D. Natural and beneficial floodplain values? NO X YES

6. Type of Traffic:

A. Emergency supply or evacuation route? NO YES X
B. Emergency vehicle access? NO YES X
C. Practicable detour available? NO X YES

D. School bus or mail route? NO X YES

7. Estimated duration of traffic interruption for 100-year event hours: 0

8. Estimated value of Q100 flood damages (if any) — moderate risk level.



A. Roadway $ 0

B. Property $ 0
Total $ 0
9 Assessment of Level of Risk Low X
Moderate
High

For High Risk projects, during design phase, additional Design Study Risk Analysis
May be necessary to determine design alternative.

Signature — Dist. Hydraulic Engineer Lo ﬂ! éﬂmg u{ A Date q-5.)

(Ttem numbers 3,4,5,7,9)

Is there any longitudinal encroachment, significant encroachment, or any support of

incompatible Floodplain development?
NO X YES
If yes, provide evaluation and discussion of practicability of alternatives in accordance with

23 CFR 650.113

Information developed to comply with the Federal requirement for the Location Hydraulic
Study shall be retained in the project files.

Signature — Dist. Project Engineer Date i {i Z ;l
(Item numbers 1,2,6,8)




LOCATION HYDRAULIC STUDY FORM

Dist. 12 Co. OoC Rte. 405 P.M. 11.70
EA 071621 Bridge No. 550476
Floodplain Description: Greenville Banning Channel

1. Description of Proposal (include any physical barriers i.e. concrete barriers, soundwalls,
etc. and design elements to minimize floodplain impacts)

Roadway widening over 3-12x12 RCB, extend existing RCB on upstream side.

2. ADT: Current 307,000 Projected 435,000 (Alt. 3)
3. Hydraulic Data: Base Flood Q1o0= 3.450 f/s

WSE100= Unknown The flood of record, if greater than Qioo:

Q= Unknown ft' /s WSE= Unknown

Overtopping flood Q= Unknown m’ / s WSE=  Unknown

Are NFIP maps and studies available? YES X NO

4. Is the highway location alternative within a regulatory floodway ?
YES NO X

5. Attach map with flood limits outlined showing all buildings or other improvements
within the base floodplain.

Potential Q100 backwater damages:

A. Residences? NO X YES

B. Other Bldgs? NO X YES

C. Crops? NO X YES

D. Natural and beneficial floodplain values? NO X YES

6. Type of Traffic:

A. Emergency supply or evacuation route? NO YES X
B. Emergency vehicle access? NO YES X
C. Practicable detour available? NO X YES

D. School bus or mail route? NO X YES

7. Estimated duration of traffic interruption for 100-year event hours: 0

8. Estimated value of Qioo flood damages (if any) — moderate risk level.



A. Roadway $ 0
B. Property $ 0
Total $ 0
9 Assessment of Level of Risk Low X
Moderate
High

For High Risk projects, during design phase, additional Design Study Risk Analysis
May be necessary to determine design alternative.

Signature — Dist. Hydraulic Engineer | /{M Date 4.5
(Item numbers 3,4,5,7,9)

Is there any longitudinal encroachment, significant encroachment, or any support of
incompatible Floodplain development?

NO X YES
If yes, provide evaluation and discussion of practicability of alternatives in accordance with

23 CFR 650.113

Information developed to comply with the Federal requirement for the Location Hydraulic
Study shall be retained in the project files.

Signature — Dist. Project Engineer PP Date
(Item numbers 1,2,6,8)




LOCATION HYDRAULIC STUDY FORM

Dist. 12 Co. OC Rte. 405 P.M. 12.41
EA 071621 Bridge No. 550258
Floodplain Description: Santa Ana River

1. Description of Proposal (include any physical barriers i.e. concrete barriers, soundwalls,
etc. and design elements to minimize floodplain impacts)

Bridge widening, pier wall extension, new pier walls for Euclid on-ramp.

2. ADT: Current 307,000 Projected 435,000 (Alt. 3)
3. Hydraulic Data: Base Flood Quo0= 47,000 fi' /s

WSE1o0= Unknown The flood of record, if greater than Q1oo0:

Q= Unknown ft’ /s WSE= Unknown

Overtopping flood Q= Unknown m’ /s WSE=  Unknown

Are NFIP maps and studies available? YES X NO

4. Is the highway location alternative within a regulatory floodway ?
YES X NO

5. Attach map with flood limits outlined showing all buildings or other improvements
within the base floodplain.

Potential Q100 backwater damages:

A. Residences? NO X YES

B. Other Bldgs? NO X YES

C. Crops? NO X YES

D. Natural and beneficial floodplain values? NO X YES

6. Type of Traffic:

A. Emergency supply or evacuation route? NO YES X
B. Emergency vehicle access? NO YES X
C. Practicable detour available? NO X YES

D. School bus or mail route? NO X YES

7. Estimated duration of traffic interruption for 100-year event hours: 2

8. Estimated value of Q100 flood damages (if any) — moderate risk level.



A. Roadway $ 0
B. Property 3 0
Total $ 0
9 Assessment of Level of Risk Low X
Moderate
High

For High Risk projects, during design phase, additional Design Study Risk Analysis
May be necessary to determine design alternative.

Signature — Dist. Hydraulic Engineer _KXZ%ML "tdwl Date q-%-11
(Item numbers 3,4,5,7,9)

Is there any longitudinal encroachment, significant encroachment, or any support of
incompatible Floodplain development?

NO YES X
If yes, provide evaiuation and discussion of practicability of aiternatives in accordance with

23 CFR 650.113

Information developed to comply with the Federal requirement for the Location Hydraulic
Study shall be retained in the project files.

Signature — Dist. Project Engineer Date z _/_2:2 V/4
(Item numbers 1,2,6,8)




LOCATION HYDRAULIC STUDY FORM

Dist. 12 Co. 0C Rte. 405 P.M. 12.87
EA 071621 Bridge No. N/A
Floodplain Description: Fountain Valley Channel

1. Description of Proposal (include any physical barriers i.e. concrete barriers, soundwalls,
etc. and design elements to minimize floodplain impacts)

Roadway widening over 2-10x7 RCB, lengthen culvert, modify inlet and outlet structures.

2. ADT: Current 307,000 Projected 435,000 (Alt. 3)
3. Hydraulic Data: Base Flood Q1oo= 172 f'/s

WSE100= Unknown The flood of record, if greater than Qioo:

Q= Unknown ft' /s WSE= Unknown

Overtopping flood Q= Unknown m’ /s WSE=  Unknown

Are NFIP maps and studies available? YES X NO

4. Is the highway location alternative within a regulatory floodway ?
YES NO X

5. Attach map with flood limits outlined showing all buildings or other improvements
within the base floodplain.

Potential Q100 backwater damages:

A. Residences? NO X YES

B. Other Bldgs? NO X YES

C. Crops? NO X YES

D. Natural and beneficial floodplain values? NO X YES

6. Type of Traffic:

A. Emergency supply or evacuation route? NO YES X
B. Emergency vehicle access? NO YES X
C. Practicable detour available? NO X YES

D. School bus or mail route? NO X YES

7. Estimated duration of traffic interruption for 100-year event hours: 2

8. Estimated value of Q100 flood damages (if any) — moderate risk level.



A. Roadway $ 0
B. Property $ 0
Total $ 0
9 Assessment of Level of Risk Low X
Moderate
High

For High Risk projects, during design phase, additional Design Study Risk Analysis
May be necessary to determine design alternative.

Signature ~ Dist. Hydraulic Engineer J{gﬁdfu(m J.cw Date 4-5-

(item numbers 3,4,5,7,9)

Is there any longitudinal encroachment, significant encroachment, or any support of

incompatible Floodplain development?
NO X YES
If yes, provide evaluation and discussion of practicability of alternatives in accordance with

23 CFR 650.113

Information developed to comply with the Federal requirement for the Location Hydraulic
Study shall be retained in the project files.

Signature — Dist. Project Engineef Date 7‘¢7 é;" —//;'
(Item numbers 1,2,6,8)




LOCATION HYDRAULIC STUDY FORM

Dist. i2 Co. 0oC Rte. 405 P.M. 14.50/16.98
EA 071621 Bridge No. 55 0478
Floodplain Description: Ocean View Channel

1. Description of Proposal (include any physical barriers i.e. concrete barriers, soundwalls,
etc. and design elements to minimize floodplain impacts)

Roadway widening over 2-12x9.5 RCB, lengthen culvert upstream.

2. ADT: Current 257,000 Projected 352,000 (Alt. 3)
3. Hydraulic Data: Base Flood Quoo= 1,930 f' /s

WSE100- Unknown The flood of record, if greater than Qioo:

Q= Unknown ft’ /s WSE= Unknown

Overtopping flood Q= Unknown m’ /s WSE=  Unknown

Are NFIP maps and studies available? YES X NO

4. Is the highway location alternative within a regulatory floodway ?
YES NO X

5. Attach map with flood limits outlined showing all buildings or other improvements
within the base floodplain.

Potential Qoo backwater damages:

A. Residences? NO X YES

B. Other Bldgs? NO X YES

C. Crops? NO X YES

D. Natural and beneficial floodplain values? NO X YES

6. Type of Traffic:

A. Emergency supply or evacuation route? NO YES X
B. Emergency vehicle access? NO YES X
C. Practicable detour available? NO X YES

D. School bus or mail route? NO X YES

7. Estimated duration of traffic interruption for 100-year event hours: 2

8. Estimated value of Q100 flood damages (if any) — moderate risk level.



A. Roadway $ 0
B. Property 3 0
Total 3 0
9 Assessment of Level of Risk Low X
Moderate
High

For High Risk projects, during design phase, additional Design Study Risk Analysis
May be necessary to determine design alternative.

Signature — Dist. Hydraulic Engineer ' \Lq,w Date -S- |
(Item numbers 3,4,5,7,9)

Is there any longitudinal encroachment, significant encroachment, or any support of
incompatible Floodplain development?

NO X YES
If yes, provide evaluation and discussion of practicability of alternatives in accordance with

23 CFR 650.113

information developed to comply with the Federal requirement for the Location Hydraulic
Study shall be retained in the project files.

Signature — Dist. Project Engineer F Date ﬁégfzé[
(Item numbers 1,2,6,8)




LOCATION HYDRAULIC STUDY FORM

Dist. 12 Co. OC Rte. 405 P.M. 14.50/16.98
EA 071621 Bridge No. 550480
Floodplain Description: East Garden Grove Wintersburg Channel

1. Description of Proposal (include any physical barriers i.e. concrete barriers, soundwalls,
etc. and design elements to minimize floodplain impacts)

New bridges over channel, new pier wall at center of channel.

2. ADT: Current 257,000 Projected 352,000 (Alt. 3)
3. Hydraulic Data: Base Flood Q100- 5,910 /s

WSEie0= Unknown The flood of record, if greater than Qioo:

Q= Unknown ft* /s WSE= Unknown

Overtopping flood Q= Unknown m’ /s WSE=  Unknown

Are NFIP maps and studies available? YES X NO

4. Is the highway location alternative within a regulatory floodway ?
YES NO X

5. Attach map with flood limits outlined showing all buildings or other improvements
within the base floodplain.

Potential Q100 backwater damages:

A. Residences? NO X YES

B. Other Bldgs? NO X YES

C. Crops? NO X YES

D. Natural and beneficial floodplain values? NO X YES

6. Type of Traffic:

A. Emergency supply or evacuation route? NO YES X
B. Emergency vehicle access? NO YES X
C. Practicable detour available? NO X YES

D. School bus or mail route? NO X YES

7. Estimated duration of traffic interruption for 100-year event hours: 8

8. Estimated value of Q100 flood damages (if any) — moderate risk level.



A. Roadway $ 0
B Property 3 0
Total $ 0
9 Assessment of Level of Risk Low X
Moderate
High

For High Risk projects, during design phase, additional Design Study Risk Analysis
May be necessary to determine design alternative.

Signature — Dist. Hydraulic Engineer «P OAL Date 94-S-44
(Item numbers 3,4,5,7,9) o -

Is there any longitudinal encroachment, significant encroachment, or any support of
incompatible Floodplain development?

NO YES X
If yes, provide evaluation and discussion of practicability of altematives in accordance with

23 CFR 650.113

Information developed to comply with the Federal requirement for the Location Hydraulic
Study shall be retained in the project files.

Signature — Dist. Project Engineer Daie f é"’é 'Z
(Item numbers 1,2,6,8)




LOCATION HYDRAULIC STUDY FORM

Dist. 12 Co. 0OC Rte. 405 P.M. 20.56/20.91
EA 071621 Bridge No. N/A
Floodplain Description: Milan Storm Drain

1. Description of Proposal (include any physical barriers i.e. concrete barriers, soundwalls,
etc. and design elements to minimize floodplain impacts)

Roadway widening over 4x4 RCB, lengthen RCB.

2. ADT: Current 257,000 Projected 352,000 (Alt. 3)
3. Hydraulic Data: Base Flood Qio0= Unknown ft'/s

WSE1o0= Unknown The flood of record, if greater than Q1ao:

Q= Unknown ft’ /s WSE= Unknown

Overtopping flood Q= Unknown m’ /s WSE=  Unknown

Are NFIP maps and studies available? YES X NO

4. Is the highway location alternative within a regulatory floodway ?
YES NO X

5. Attach map with flood limits outlined showing all buildings or other improvements
within the base floodplain.

Potential Q100 backwater damages:

A. Residences? NO X YES

B. Other Bldgs? NO X YES

C. Crops? NO X YES

D. Natural and beneficial floodplain values? NO X YES

6. Type of Traffic:

A. Emergency supply or evacuation route? NO YES X
B. Emergency vehicle access? NO YES X
C. Practicable detour available? NO X YES

D. School bus or mail route? NO X YES

7. Estimated duration of traffic interruption for 100-year event hours: 0

8. Estimated value of Q100 flood damages (if any) — moderate risk level.



A. Roadway $ 0
B. Property $ 0
Total $ 0
9 Assessment of Level of Risk Low X
Moderate
High

For High Risk projects, during design phase, additional Design Study Risk Analysis
May be necessary to determine design alternative.

Signature — Dist. Hydraulic Engineer ldm%ml ’KM Date 4-5-)

(Item numbers 3,4,5,7,9)

Is there any longitudinal encroachment, significant encroachment, or any support of

incompatible Floodplain development?
NO X YES
If yes, provide evaluation and discussion of practicability of alternatives in accordance with

23 CFR 650.113

Information developed to comply with the Federal requirement for the Location Hydraulic
Study shall be retained in the project files.

Signature — Dist. Project Engineer ~ _ Date % { ’é 42/
(Item numbers 1,2,6,8)




LOCATION HYDRAULIC STUDY FORM

Bist——12 Co.  OC Rte. 405 PM. 23.08
EA 071621 Bridge No. N/A

Floodplain Description: Bixby Storm Channel

1. Description of Proposal (include any physical barriers i.e. concrete barriers, soundwalls,
etc. and design elements to minimize floodplain impacts)

Roadway widening, new bypass channel.

2. ADT: Current 370,000 Projected 512,000 (Alt. 3)
3. Hydraulic Data: Base Flood Qio0- 203 ft'/ s

WSE100= Unknown The flood of record, if greater than Qice:

Q= Unknown ft'/s WSE= Unknown

Overtopping flood Q= Unknown m’ /s WSE=  Unknown

Are NFIP maps and studies available? YES X NO

4. Is the highway location alternative within a regulatory floodway ?
YES NO X

5. Attach map with flood limits outlined showing all buildings or other improvements
within the base floodplain.

Potential Qioo backwater damages:

A. Residences? NO X YES

B. Other Bldgs? NO X YES

C. Crops? NO X YES

D. Natural and beneficial floodplain values? NO X YES

6. Type of Traffic:

A. Emergency supply or evacuation route? NO YES X
B. Emergency vehicle access? NO YES X
C. Practicable detour available? NO X YES

D. School bus or mail route? NO X YES

7. Estimated duration of traffic interruption for 100-year event hours: 8

8. Estimated value of Q100 flood damages (if any) — moderate risk level.



A. Roadway $ 0
B. Property $ 0
Total g 0
9 Assessment of Level of Risk Low X
Moderate
High

For High Risk projects, during design phase, additional Design Study Risk Analysis
May be necessary to determine design alternative.

Signature — Dist. Hydraulic Engineer Kqﬂt J,h A {M Date -5
(Item numbers 3,4,5,7,9)

Is there any longitudinal encroachment, significant encroachment, or any support of
incompatible Floodplain development?

NO X YES
If yes, provide evaluation and discussion of practicability of alternatives in accordance with

23 CFR 650.113

Information developed to comply with the Federa} requirement for the Location Hydraulic
Study shall be retained in the project files.

Signature — Dist. Project Engineef Date Zé _—/‘&
(Item numbers 1,2,6,8)




LOCATION HYDRAULIC STUDY FORM

Dist. 12 Co. OoC Rte. 405 P.M. 23.53
EA 071621 Bridge No. N/A
Floodplain Description: Montecito Storm Channel

1. Description of Proposal (include any physical barriers i.e. concrete barriers, soundwalls,
etc. and design elements to minimize floodplain impacts)

Roadway widening, soundwalls.

2. ADT: Current 370,000 Projected 512,000
3. Hydraulic Data: Base Flood Qio0= 410 f'/s
WSE100= Unknown The flood of record, if greater than Q1oo-

Q= Unknown ft* /s WSE=Unknown

Overtopping flood Q= Unknown m’ /s WSE=  Unknown

Are NFIP maps and studies available? YES X NO

4. Is the highway location alternative within a regulatory floodway ?
YES NO X

5. Attach map with flood limits outlined showing all buildings or other improvements
within the base floodplain.

Potential Q100 backwater damages:

A. Residences? NO X YES

B. Other Bldgs? NO X YES

C. Crops? NO X YES

D. Natural and beneficial floodplain values? NO X YES

6. Type of Traffic:

A. Emergency supply or evacuation route? NO YES X
B. Emergency vehicle access? NO YES X
C. Practicable detour available? NO X YES

D. School bus or mail route? NO X YES

7. Estimated duration of traffic interruption for 100-year event hours: 0

8. Estimated value of Qio0 flood damages (if any) — moderate risk leve].



A. Roadway 3 0
B. Property $ 0
Total g 8
9 Assessment of Level of Risk Low X
Moderate
High

For High Risk projects, during design phase, additional Design Study Risk Analysis
May be necessary to determine design alternative.

Signature — Dist. Hydraulic Engineer lcd:‘idu w \/LO\M Date Q-5-i]

(Item numbers 3,4,5,7,9)

Is there any longitudinal encroachment, significant encroachment, or any support of
incompatible Floodplain development?

NO X YES
If yes, provide evaluation and discussion of practicability of alternatives in accordance with

23 CFR 650.113

Information developed to comply with the Federal requirement for the Location Hydraulic
Study shall be retained in the project files.

Signature — Dist. Project Enginee Date g é'z 2{
(Item numbers 1,2,6,8)




APPENDIX E
SUMMARY FLOODPLAIN ENCROACHMENT REPORT




SUMMARY FLOODPLAIN ENCROACHMENT REPORT

Dist. 12 Co. oC Rte. 405 P.M. 9.89/11.45
Project No.: 71621 Bridge No.: N/A
Limits: Bristol St. in Costa Mesa to Interstate 605 in Long Beach

Floodplain Description: Gisler Storm Channel

No Yes
l. Is the proposed action a longitudinal encroachment of the base floodplain?
X
2. Are the risks associated with the implementation of the proposed action
significant? X
3. Will the proposed action support probable incompatible floodplain development?
X
4. Are there any significant impacts on natural and beneficial floodplain values?
X
5. Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If yes,
explain. .
6. Does the proposed action constitute a significant floodplain encroach-ment as
defined in 23 CFR. Section 650.105(q). X
7. Are Location Hydraulic Studies that document the above answers on file? If not
explain. X
PREPARED BY:

Y ekl J.owe 12-1- 280

Signature - Bist. Hydraulic Engineer Date
M M j&-2-Jo10
Signature - Dist. Environmental Branch Chief Date

e %@é?a/o
Signdture - [#st. Bfoject Engineer Date



SUMMARY FLOODPLAIN ENCROACHMENT REPORT

Dist. 12 Co. oC Rte. 405 P.M. 11.70
Project No.: 071621 Bridge No.: 550476
Limits: Bristol St. in Costa Mesa to Interstate 605 in Long Beach

Floodplain Description: Greenville Banning Channel

No Yes
1. Is the proposed action a longitudinal encroachment of the base floodplain?

2. Are the risks associated with the implementation of the proposed action
significant? X

3. Will the proposed action support probable incompatible floodplain development?

X
4. Are there any significant impacts on natural and beneficial floodplain values?
X
5. Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If yes,
explain. =
6.  Does the proposed action constitute a significant floodplain encroach-ment as
defined in 23 CFR, Section 650.105(q). X
7. Are Location Hydraulic Studies that document the above answers on file? If not
explain. X
PREPARED BY:

K% m\),m 12 -1-10
Signature - Dist. Hydraulic Engineer Date

Signature - Dist. Environmental Branch Chief Date

) e— a? /Q

Si re - Djst. Project Engineer Date




SUMMARY FLOODPLAIN ENCROACHMENT REPORT

Dist. 12 Co. OC Rte. 405 P.M. 12.41
Project No.: 071621 Bridge No.: 550258
Limits: Bristol St. in Costa Mesa to Interstate 605 in Long Beach

Floodplain Description: Santa Ana River

No Yes
1. Is the proposed action a longitudinal encroachment of the base floodplain?

2. Are the risks associated with the implementation of the proposed action

significant? X
3. Will the proposed action support probable incompatible floodplain development?

X
4. Are there any significant impacts on natural and beneficial floodplain values?
X
5. Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If yes,
explain. X
6. Does the proposed action constitute a significant floodplain encroach-ment as
defined in 23 CFR, Section 650.105(q). X
7. Are Location Hydraulic Studies that document the above answers on file? If not
explain. X
PREPARED BY:
Kotkhoun ] oue TREN
Signature - Disr.‘i-lydraulic Engineer Date
jp,\)\J' W [2-2-2 @10
Signature - Dist. Environmental Branch Chief Date

e /2 Z [l
Signature - Djst. @foject Engineer ate



SUMMARY FLOODPLAIN ENCROACHMENT REPORT

Dist. 12 Co. oC Rte. 405 PM. 1287
Project No.: 071621 Bridge No.: N/A
Limits: Bristol St. in Costa Mesa to Interstate 605 in Long Beach

Floodplain Description: Fountain Valley Channel

No Yes
1. Is the proposed action a longitudinal encroachment of the base floodplain?

2. Are the risks associated with the implementation of the proposed action
significant? X

3. Will the proposed action support probable incompatible floodplain develcpment?

X
4. Are there any significant impacts on natural and beneficial floodplain values?
X
5. Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If yes,
explain. X
6. Does the proposed action constitute a significant floodplain encroach-ment as
defined in 23 CFR, Section 650.105(q). X
7. Are Location Hydraulic Studies that document the above answers on file? If not
explain. X
PREPARED BY:

atine. 4 one \T-1-1b

Signature - Dist. l-éldraulic Engineer Date
LA @i 222000
Signature - Dist. Environmental Bl{mch Chief Date

Q n/o
Signaturc(- Dimr Date



SUMMARY FLOODPLAIN ENCROACHMENT REPORT

Dist. 12 Co. oC Rte. 405 PM. 14.50/16.98
Project No.: 071621 Bridge No.: 55 0478
Limits: Bristol St. in Costa Mesa to Interstate 605 in Long Beach

Floodplain Description: Ocean View Channel

No Yes
1. Is the proposed action a longitudinal encroachment of the base floodplain?
X
2. Are the risks associated with the implementation of the proposed action significant?
X
3. Wil the proposed action support probable incompatible floodplain development?
X
4. Are there any significant impacts on natural and beneficial floodplain values?
X
5. Routine construction procedures are required to minimize impacts on the floodplain.
Are there any special mitigation measures necessary to minimize impacts or restore
and preserve natural and beneficial floodplain values? If yes, explain.
X
6.  Does the proposed action constitute a significant floodplain encroach-ment as
defined in 23 CFR, Section 650.105(q). X
7. Are Location Hydraulic Studies that document the above answers on file? If not
explain. X
PREPARED BY:

lg_q.]i%jmg :LQAAQ 1Z-1-1p0
Signature - Dit. Hydraulic Engineer Date
V}_"/\; W ’ 9_ -2 -J€ | 0

Signature - Dist. Environmental Branch Chief Date

T o L4 Lrove
Signatdre - Dist. I‘éject Engineer Date




SUMMARY FLOODPLAIN ENCROACHMENT REPORT

Dist. 12 Co. OC Rte. 405 PM. 14.50/16.98
Project No.: 071621 Bridge No.: 550480
Limits: Bristol St. in Costa Mesa to Interstate 605 in Long Beach

Floodplain Description: East Garden Grove Wintersburg Channel

No Yes
1. Is the proposed action a longitudinal encroachment of the base floodplain?
X
2. Are the risks associated with the implementation of the proposed action significant?
X
3. Will the proposed action support probable incompatible floodplain development?
X
4, Are there any significant impacts on natural and beneficial floodplain values?
X
5. Routine construction procedures are required to minimize impacts on the floodplain.
Are there any special mitigation measures necessary to minimize impacts or restore
and preserve natural and beneficial floodplain values? If yes, explain.
X
6. Does the proposed action constitute a significant floodplain encroach-ment as
defined in 23 CFR, Section 650.105(q). X
7.  Are Location Hydraulic Studies that document the above answers on file? If not
explain. X
PREPARED BY:

K atilime “Low 12 -1-to

Signature - Dist/ﬁ')l/draulic Engineer Date
130 @A e 22910
Signature - Dist. Environmental Brhnch Chief Date

S Hk HAa /o
Signatdre - Digt. ngect Engineer Date




SUMMARY FLOODPLAIN ENCROACHMENT REPORT

Dist. 12 Co. oC Rte. 405 PM. 20.56/20.91
Project No.: 071621 Bridge No.: N/A
Limits: Bristol St. in Costa Mesa to Interstate 605 in Long Beach

Floodplain Description: Milan Storm Drain

No Yes
1. Is the proposed action a longitudinal encroachment of the base floodplain?
X
2. Are the risks associated with the implementation of the proposed action significant?
X
3. Will the proposed action support probable incompatible floodplain development?
X
4. Are there any significant impacts on natural and beneficial floodplain values?
X
5. Routine construction procedures are required to minimize impacts on the floodplain.
Are there any special mitigation measures necessary to minimize impacts or restore
and preserve natural and beneficial floodplain values? If yes, explain.
X
6.  Does the proposed action constitute a significant floodplain encroach-ment as
defined in 23 CFR, Section 650.105(q). X
7.  Are Location Hydraulic Studies that document the above answers on file? If not
explain. X
PREPARED BY:

IC J_awe [24-10

Signature - Di§t. Hydraulic Engineer Date
M W |2 - 2-28(0
Signature - Dist. Environmental Brahch Chief Date
——— Vi o/lo

Si re -Mist. Project Engineer ate



SUMMARY FLOODPLAIN ENCROACHMENT REPORT

Dist. 12 Co. oC Rte. 405 P.M. 23.08
Project No.: 071621 Bridge No.: N/A
Limits: Bristol St. in Costa Mesa to Interstate 605 in Long Beach

Floodplain Description: Bixby Storm Channel

No Yes
. Is the proposed action a longitudinal encroachment of the base floodplain?
X
2. Are the risks associated with the implementation of the proposed action
significant? X
3. Will the proposed action support probable incompatible floodplain development?
X
4, Are there any significant impacts on natural and beneficial floodplain values?
X
5. Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If yes,
explain. X
6. Daes the proposed action constitute a significant floodplain encroach-ment as
defined in 23 CFR, Section 650.105(q). X
7. Are Location Hydraulic Studies that document the above answers on file? If not
explain. X
PREPARED BY:

Kot Lo 12-4-10

Signature - Dﬁ% Hydraulic Engineer Date
J_\_L{; GZ,)\,[\-‘-\—L\, 12 -2-2000

Signature - Dist. Environmental'Branch Chief Date
— 1R [Z/ 2675

Signature - Di5t. P%ject Engineer Dite




SUMMARY FLOODPLAIN ENCROACHMENT REPORT

Dist. 12 Co. oC Rte. 405 P.M. 23.53
Project No.: 071621 Bridge No.: N/A
Limits:

Floodplain Description: Montecitc Storm Channel

No Yes
1. Is the proposed action a longitudinal encroachment of the base floodplain?
X
2. Arethe risks associated with the implementation of the proposed action
significant? X
3. Will the proposed action support probable incompatible floodplain development?
X
4. Are there any significant impacts on natura! and beneficial floodplain values?
X
5. Routine construction procedures are required to minimize impacts on the
floodplain. Are there any special mitigation measures necessary to minimize
impacts or restore and preserve natural and beneficial floodplain values? If ves,
explain. X
6. Does the proposed action constitute a significant floodplain encroach-ment as
defined in 23 CFR, Section 650.105(q). X
7. Are Location Hydraulic Studies that document the above answers on file? If not
explain. X
PREPARED BY:

Z440
Signature - Di ydraullc Engmeer Date
)\k DIy~ )2.- 2-20[0

Signature - Dist. Environmenthl Branch Chief Date

Lzééao’ Zlo/2
Dat




